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Abstract

Background Leg ulcers in B-thalassaemia intermedia (Tl) patients are a relatively common occurrence that have an
8% prevalence. Both the pathophysiology and treatment of this condition have not been well-elucidated. This is mainly
because of the rarity of the disease and the lack of well-structured studies. The goal of this study was to better explore
the risk factors for the development of this condition along with the treatment options available.

Methods We present 11 such cases that have occurred in 6 -Tl patients over the course of 19 years who are followed
up at the Chronic Care Center of Lebanon.

Results Our patient population comprised three men and three women aged between 25 and 58, most of whom had
iron overload and with an average lifetime haemoglobin ranging between 49 g/L and 77 g/L. Most of the patients were
treated with blood transfusions with varying degrees of success. Nonetheless, some received Hydroxyurea, granulocyte
macrophage colony-stimulating factor (GM-CSF) or topical antibiotics.

Conclusion Our results show that chelation therapy, hydroxyurea use and blood transfusions are beneficial in the
treatment of this condition. Whether foetal haemoglobin is directly related to the development of the ulcers is not clear
based on our results. Larger studies are needed to better explore the risk factors that predispose patients to this condi-

tion.
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Introduction

B-Thalassaemia intermedia (TI) is a common form of thalassae-
mia in people of Mediterranean origin. It is mainly due to an
imbalance between o- and B-globin chains leading to ineffective
erythropiesis and a disease of intermediate clinical severity
ranging between B-thalassaemia minor and major.! A multitude
of complications have been associated with a diagnosis of TI
among which is leg ulceration. The prevalence of leg ulcers in
TI patients is approximately 8%.> Identification of risk factors
and optimal management of this condition remain a challenge.’
Several theories have been suggested to explain the occurrence
of leg ulcers in this population. Many have considered that the
high foetal haemoglobin (HbF) in TI patients, by virtue of its
oxygen retaining capacity, is to be incriminated. Theoretically,
patients might have a propensity towards tissue hypoxia, more
specifically to the skin which would make it more fragile and
prone to ulceration with minor trauma.>* High venous
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pressure as a consequence of right heart failure and venous
insufficiency may also be an exacerbating factor.>® Lately, local
iron overload was suggested to be a perpetuating factor causing
chronicity of such lesions insinuating that iron chelation ther-
apy might play a role in the management of such patients.”®
Another proposed hypothesis is that of a hypercoagulable state,
which is a hallmark of the disease process in TL.>® Plastic sur-
geons can offer skin grafts although not always effective.” Anti-
coagulation as a treatment option was suggested in a recent
case report where the patient had a coexisting hypercoagulable
state. Both platelet derived wound healing factors and granulo-
cyte macrophage colony-stimulating factor (GM-CSF) have
been used topically in some patients.>'® Hyperbaric oxygen
chambers have also been tried."” Hydroxyurea paradoxically
was found to help with some cases; this is believed to be due
mainly to its effect in decreasing abnormal RBCs.">> Nonethe-
less, blood transfusions seem to be the most widely established

© 2013 European Academy of Dermatology and Venereology



1246

Matta et al.

treatment option even though it has only some anecdotal
evidence to support it.”

Leg ulcers are a serious manifestation in TI, adding significant
morbidity to the suboptimal quality of life those patients suffer
from, not to mention, a noteworthy economic burden as ulcers
might cause significant physical hamper and work absenteeism.
The main factor contributing to the development of leg ulcers is
still unknown, as is the best treatment option, given the small
number of studies about this issue. In this article we present our

experience with six patients with TI who suffered from leg
ulcers.

Material and Methods

This is a retrospective review of the clinical charts of TI patients
who presented to the Chronic Care Center of Lebanon from 01/
01/1994 to 31/1/2012. After going over the charts of 127 patients
diagnosed with TT at the centre, six were found to have had leg
ulcers in their lifetime. Patient characteristics were collected and

Table 1 Patient Characteristics

Patient 1 2 3 4 5 6
Age 34 56 58 48 43 25
Gender Female Male Male Female Female Male
Mutation IVS2-1/IVS2-1 IVS1-6/IVS1-110  IVS1-6/IVS1-6 IVS1-6/IVS1-6 IVS1-6/IVS1-6 IVS1-6/Cd 29
Splenectomy age 8 28 47 48 17 23
Mean Hb g/L 74 56 77 71 49 90
Mean ferritin 3094 4263 2732 2076 2099 265

pmol/Lng/mL
Highest ferritin 9302 8017 5298 4678 6058 447

pmol/Lng/mL
Mean HbF % 70.8 48 10.5 60 N/A N/A
Mean platelets x 10%L 796 1303 836 786 1099 716
Mean ALT pkat/L 1 0.33 0.38 0.28 0.18 0.2
Family hx to TEE No No No No No No
Thrombophylia No No No No No No
Malignancy No No No No No No
Ever transfused prior Yes Yes No Yes Yes No
Mean LIC mg Fe/g 13.7 17.7 13.6 10.5 15.9 N/A

dry weight
Chelated Yes Yes Yes Yes Yes No
Chelation type and DFX at 18 DFX at 46 DFO from45t0o 57 DFO from44to 48 DFXfrom32to34 N/A

period DFX from 22t0 26 DFX at 49 DFX at 37

DFX from22to 26 DFX from 55 to 56 DFO from 40 to 42
DFO from 30 to 33
Heart failure No No No Right heart No No
failure at 47

Ejection Fraction 60%-64% 50%-54% 60%-64% 60% 65%-69% N/A
Diabetes No No No No No No
Hypogonadism No No No No No No
Hypoparathyroidism No No No No No No
Osteoporosis No At 41 No At 48 At 32 No
Thrombosis No No No No No No
Prior DVT or PE No No No No No No
Stroke No No No No No No
Pulmonary hypertension No No No At 43 No No
Cholecystectomy No No At 41 No No No
Hepatic disease No No HCV No No No
EMH No At 46 No No No No
Diseased No No No No No No

DFO, deferasirox; DFX, deferroxamine; EMH, extramedullary haematopoiesis; HbF, foetal haemoglobin; HCV, Hepatitis C virus; LIC, liver iron concentra-
tion; N/A, not available; Tl, f-thalassaemia intermedia.
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included patient demographics, splenectomy status, cholecystec-
tomy status location and treatment of leg ulcers, haemoglobin,
mean HDF, ferritin, platelet count, mean ALT. Risk factors for
hypercoagulable state were also collected along with transfusion
history, mean liver iron concentration, chelation history, last car-
diac echocardiography results. In addition, patient charts were
checked for the presence of endocrine complications (diabetes,
hypogonadism, hypothyroidism, hypoparathyroidism, osteopo-
rosis), thrombosis development (deep venous thrombosis,
stroke, pulmonary embolism), aspirin intake, pulmonary hyper-
tension, hepatic disease and extra medullary haematopoiesis.

Results

The characteristics of all of the patients are illustrated in
Tables 1 and 2. We encountered six patients at our centre who
were diagnosed with TI and had developed leg ulcer. Most
patients had more than one episode of ulcer development
amounting to a total of 11 episodes of leg ulcers. Our study pop-
ulation comprised three men and three women aged between 25
and 58 years, who had an average lifetime haemoglobin ranging
between 49 g/L and 77 g/L. Their ferritin results ranged from
265 pmol/Lng/mL to 4263 pmol/Lng/mL. None of the patients
had any malignancy, family history of thromboembolic events
(TEE) or personal history of such prior events. None had a
thrombophylic condition or diabetes, hypoparathyroidism or
hypogonadism. Patients two, four and five all were diagnosed
with osteoporosis. Patient 4 had pulmonary hypertension (diag-
nosed by echocardiography) and subsequently right heart fail-
ure. Patient 2 had extramedullary haematopoiesis and only
patient 3 had undergone a cholecystectomy. All except patient 6
were chelated with either deforaxamine or deferasirox. Two of
the 11 cases had received aspirin prior to the ulcer formation.
Most of the leg ulcers described had similar characteristics. They

Figure 1 Patient 3 third leg ulcer episode.
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were all wet ulcers with granulation tissue at the edges with con-
tact bleeding to moderate touch. The sizes of ulcers varied
among patients with the largest one measuring 5 x 5 cm. All
patients had a single lesion on each leg except for patient 4 who

Case 2: Patient also had two such events in the same area as
the patient in case 1. In this case, however, the patient was
treated with blood transfusion every month for 2 years for
the first ulcer and every 3 weeks for 1 year for the second

had spontaneous emergence of multiple ulcers bilaterally. ulcer.

Case 1: Patient had two leg ulcer episodes in the medial male-
olar area. The first resolved after a single transfusion, but he
was presented 2 years later with another ulcer in that same
area that was managed by a transfusion again in addition to
hydroxyurea 500 mg twice daily for 2 years.

Case 3: Patient had three recurrences of leg ulcers in his left
leg. During the first episode, he was treated with transfusions
every month for a year with complete resolution. For his sec-
ond episode, he was treated with GM-CSF for 2 years with
slow improvement. His final episode at 51 years of age was

Table 3 Differential diagnosis of leg ulcers

Leg ulcer type

Venous ulcer

Characteristic features

Generally non-painful irregular well-defined wound with yellowish exudate.
Initially superficial but may deepen with time.
Surrounding skin is hyperpigmented or erythematous with variable induration.
Possible associated lipodermosclerosis.
Usually occurs in the distal medial portion of the lower limbs.
Ankle edema and varicose veins are commonly associated.
Characterized by local iron overload that probably contributes to pathogenesis.

Arterial ulcers

Typically sharply-demarcated round or punched out ulcers.
Fibrous yellow base or a true necrotic eschar.
Scant or absent granulation tissue.
Usually occur distally and over bony prominences.
Commonly associations are hair loss, atrophic skin, cool feet, abnormal toenails, weak or absent pulses,
and the presence of claudication or even rest pain

Neuropathic ulcers

Usually starts at pressure areas as an abnormal, thickened callus that eventuates in tissue
breakdown with ulcer formation

Typically associated with numbness, burning, and paresthesias

Common in patients with diabetes mellitus

Osteomyelitis may develop due to prolonged bacterial infection of these ulcers

Pyoderma gangrenosum

Has an undermined border and a cribriform base
Commonly associated with inflammatory bowel disease, rheumatoid arthritis or hematologic malignancies

Livedoid vasculopathy

Chronic, recurrent, painful cutaneous disease
Manifests as longstanding distal lower extremity ulcers that scar leaving stellate atrophic
lesions known as ‘atrophie blanche’
Commonly associated with hypercoagulable states or autoimmune disorders

Connective tissue diseases

Ulcers may occur in association with rheumatoid arthritis and lupus erythematosus
In case of doubt, skin biopsy and/or serological testing confirms diagnosis

Vasculitis

Leukocytoclastic vasculitis usually presents with palpable purpura, but may also manifest with ulcers
Medium-sized and large vessel vasculitis can also present with leg ulceration, but usually in
combination with systemic involvement.

Skin biopsy and/or serological testing may help in confirming diagnosis

Infectious organisms

May contribute to lower extremity ulcer formation
Should be suspected when nonhealing ulcers do not conform to the usual pattern seen
with more common conditions,
Suspect especially when the patient is immune-suppressed
Atypical infections such as fungal or atypical mycobacteria should be considered
Tissue culture usually helps in identifying the cause

Pythiosis

Emerging life-threatening infection in humans and animals
Caused by the pathogenic oomycete Pythium insidiosum
Usually associated with underlying thalassemia hemoglobinopathy syndrome
Cutaneous/subcutaneous involvement is rare and manifests as chronic swelling and a painful
granulomatous infiltrative nodules and/or ulcer on arm or leg

Neoplastic transformation

Mainly squamous cell carcinoma
May occur as a complication of chronic leg ulcers, especially venous ulcers
Atypical presentation of leg ulcers such as elevated and everted borders with excessive
production of exudate and necrotizing tissue and those ulcers that fail to heal should raise the
suspicion for malignant change
In such cases, a biopsy is required to exclude malignancy

JEADV 2014, 28, 1245-1250

© 2013 European Academy of Dermatology and Venereology

85U8017 SUOWWOD A1) 8|l jdde ay) Ag peusenob a1e sooile VO ‘8sN JO S8|nJ o} Akeiqi8uljuO A8]1A UO (SUOTIPUCO-PUEe-SWIBIW0D A8 1M AJeiq 1 Bul [UO//:Sdny) SUORIPUOD pue swie 1 8y} 89S *[yZ0z/£0/0z] uo AriqiT8ulluo A8IM ‘NONVEZT-IAVNIH AQ TTZZT API/TTTT OT/10p/woo Ao 1M Aselqpuljuo//Sdiy Wwoly pepeojumod ‘6 ‘¥T0Z ‘€80E89YT



Leg ulcers in B-thalassaemia intermedia

1249

treated with three transfusions after 2 years; as the patient
was reluctant to take transfusions at first. Figure 1 illustrates
the third episode of ulcer the patient had.
Case 4: Patient had simultaneous emergence of multiple leg
ulcers twice in his lifetime. Both episodes were treated with
blood transfusions every 2 months. The first episode
required 2 years of transfusions, while the second necessi-
tated 9 years of transfusions to resolve.
Case 5: Patient had one ulcer at 31, treated with once every
3 weeks transfusion regimen for 1 year until resolution.
Case 6: Patient’s diagnosis was heralded by the occurrence of
a lateral maleolar ulcer when he presented at 2 years of age.
The patient’s ulcer never resolved because of non-compliance
with the transfusion regimen that was advised. Patient only
received three transfusions in his lifetime and started using
topical antibiotics at 21 with no improvement.
Of note, the decision to transfuse was based on a significant
drop in the haemoglobin level relative to a patient’s specific
baseline.

Discussion

Very few studies and case reports have tackled the issue of leg
ulcers in TI patients in the current literature. Our experience,
revealed in this article, contains a relatively high number of
patients. Although we might not be able to infer deductions
based on precise statistical analysis due to the small sample size,
nonetheless, we might be able to draw conclusions in terms of
aggravating factors and treatment options of this disease. The
average lifetime haemoglobin of the patients appears to be quite
low. This seems reasonable given that blood transfusions are
known to hasten healing. As four of five patients have a pre-ulcer
ferritin higher than their average one (Table 1), this points us in
the direction of considering iron overload as playing a role in
the pathophysiology of the disease by causing oxidative stress
and not just by local accumulation as suggested by others.>”'"!2
This could have tremendous implications in management, as
chelation is to this day not considered part of the primary arma-
mentarium in the treatment of this condition. In fact, a previous
study handling TT patients showed that chelation had a relative
risk of 0.68 in association with leg ulcers.” A hypercoagulable
state cannot be excluded when considering the factors building
up to ulcer formation, especially that splenectomy; which has
been confirmed to be associated with TEE in TI patients, was
performed in 6 out of 11 cases of leg ulcers prior to their occur-
rence.'> Most of our patients’ elevated HbF seem to be congru-
ent with the previously mentioned hypothesis behind tissue
hypoxia. However, another recent study demonstrated that HbF
was significantly lower in patients with leg ulcers than in those
without.'* This raises questions about the validity of that theory.
Adding confusion to this issue, is the fact that hydroxyurea is
considered a treatment option for leg ulcers. Data from around
the world, along with our data, show that the latter could have a

JEADV 2014, 28, 1245-1250

beneficial effect in treatment.”>® Venous insufficiency does not
seem to be playing an important role in our patients as suggested
by some authors, however, right sided heart failure was present
in one patient with leg ulcers and might very well have contrib-
uted to their occurrence.” Finally, our results show that proper
compliance with transfusion therapy in ‘as needed’ fashion,
markedly improves the condition all the way to the point of

achieving complete healing. This fits with previous observations

about the issue.'™”

Leg ulcers occurring in the setting of TI need to be differenti-
ated from other types of chronic leg ulcers including venous,
arterial, and neuropathic ulcers, among others. These can gener-

ally be differentiated based on their classical clinical presentation

and, when needed, on supporting examinations (Table 3).15718'

In conclusion, more studies are needed to address leg ulcers
in TI patients mainly targeting the pathophysiology of the dis-
ease as to be able to extrapolate the best treatment option for
patients suffering from this condition.

References

Musallam KM, Taher AT, Rachmilewitz EA. 3-thalassemia intermedia: a

clinical perspective. Cold Spring Harb Perspect Med 2012; 2:a013482.

Epub 2012/07/05.

Taher AT, Musallam KM, Karimi M et al. Overview on practices in thal-

assemia intermedia management aiming for lowering complication rates

across a region of endemicity: the OPTIMAL CARE study. Blood 2010;

115: 1886-1892. Epub 2009/12/25.

Gimmon Z, Wexler MR, Rachmilewitz EA. Juvenile leg ulceration in [3-

thalassemia major and intermedia. Plast Reconstr Surg 1982; 69: 320-325.

Epub 1982/02/01.

Musallam KM, Taher AT. Mechanisms of renal disease in -thalassemia.

J Am Soc Nephrol 2012; 23: 1299-1302. Epub 2012/06/09.

Levin C, Koren A. Healing of refractory leg ulcer in a patient with thalas-

semia intermedia and hypercoagulability after 14 years of unresponsive

therapy. Isr Med Assoc ] 2011; 13: 316-318. Epub 2011/08/19.

Gamberini MR, Fortini M, De Sanctis V. Healing of leg ulcers with

hydroxyurea in thalassaemia intermedia patients with associated endo-

crine complications. Pediatr Endocrinol Rev 2004; 2 Suppl 2: 319-322.

Epub 2006/02/08.

Ackerman Z. Local iron overload in chronic leg ulcers. Isr Med Assoc |

2011; 13: 647. Epub 2011/11/22.

Musallam KM, Cappellini MD, Wood JC et al. Elevated liver iron con-

centration is a marker of increased morbidity in patients with p thalasse-

mia intermedia. Haematologica 2011; 96: 1605-1612. Epub 2011/07/28.

Musallam KM, Taher AT. Thrombosis in thalassemia: why are we so con-

cerned? Hemoglobin 2011; 35: 503—-510. Epub 2011/09/14.

10 Josifova D, Gatt G, Aquilina A, Serafimov V, Vella A, Felice A. Treatment
of leg ulcers with platelet-derived wound healing factor (PDWHES) in a
patient with B thalassaemia intermedia. Br ] Haematol 2001; 112: 527—
529. Epub 2001/02/13.

11 Ackerman Z, Seidenbaum M, Loewenthal E, Rubinow A. Overload of iron
in the skin of patients with varicose ulcers. Possible contributing role of
iron accumulation in progression of the disease. Arch Dermatol 1988; 124:
1376-1378. Epub 1988/09/01.

12 Caggiati A, Rosi C, Casini A et al. Skin iron deposition characterises
lipodermatosclerosis and leg ulcer. Eur J Vasc Endovasc Surg 2010; 40:
777-782. Epub 2010/10/01.

13 Taher AT, Musallam KM, Karimi M et al. Splenectomy and thrombosis:
the case of thalassemia intermedia. ] Thromb Haemost 2010; 8: 2152—
2158. Epub 2010/06/16.

—

[\

w

~

w

(=)}

~

o

o

© 2013 European Academy of Dermatology and Venereology

85U8017 SUOWWOD A1) 8|l jdde ay) Ag peusenob a1e sooile VO ‘8sN JO S8|nJ o} Akeiqi8uljuO A8]1A UO (SUOTIPUCO-PUEe-SWIBIW0D A8 1M AJeiq 1 Bul [UO//:Sdny) SUORIPUOD pue swie 1 8y} 89S *[yZ0z/£0/0z] uo AriqiT8ulluo A8IM ‘NONVEZT-IAVNIH AQ TTZZT API/TTTT OT/10p/woo Ao 1M Aselqpuljuo//Sdiy Wwoly pepeojumod ‘6 ‘¥T0Z ‘€80E89YT



1250

Matta et al.

14 Musallam KM, Sankaran VG, Cappellini MD, Duca L, Nathan DG, Taher
AT. Fetal hemoglobin levels and morbidity in untransfused patients with
B-thalassemia intermedia. Blood 2012; 119: 364—367. Epub 2011/11/19.

15 Valencia IC, Falabella A, Kirsner RS, Eaglstein WH. Chronic venous
insufficiency and venous leg ulceration. ] Am Acad Dermatol 2001; 44:
401-421; quiz 22-4. Epub 2001/02/24.

16 El Khoury J, Taher A, Kurban M, Kibbi AG, Abbas O. Livedoid vasculop-
athy associated with sickle cell trait: significant improvement on aspirin
treatment. Int Wound ] 2012; 9: 344-347. Epub 2011/11/03.

JEADV 2014, 28, 1245-1250

17 Abbas O, Marrouch N, Kattar MM et al. Cutaneous non-tuberculous
mycobacterial infections: a clinical and histopathological study of 17 cases
from Lebanon. J Eur Acad Dermatol Venereol 2011; 25: 33—42. Epub 2010/
05/12.

18 Krajaejun T, Sathapatayavongs B, Pracharktam R et al. Clinical and epi-
demiological analyses of human pythiosis in Thailand. Clin Infect Dis
2006; 43: 569-576. Epub 2006/08/04.

© 2013 European Academy of Dermatology and Venereology

85U8017 SUOWWOD A1) 8|l jdde ay) Ag peusenob a1e sooile VO ‘8sN JO S8|nJ o} Akeiqi8uljuO A8]1A UO (SUOTIPUCO-PUEe-SWIBIW0D A8 1M AJeiq 1 Bul [UO//:Sdny) SUORIPUOD pue swie 1 8y} 89S *[yZ0z/£0/0z] uo AriqiT8ulluo A8IM ‘NONVEZT-IAVNIH AQ TTZZT API/TTTT OT/10p/woo Ao 1M Aselqpuljuo//Sdiy Wwoly pepeojumod ‘6 ‘¥T0Z ‘€80E89YT



